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Prognosis of Fatigue and Functioning in 
Primary Care: A 1-Year Follow-up Study
ABSTRACT
PURPOSE Although fatigue is a common presenting symptom in primary care 
and its course and outcomes often remain unclear, cohort studies among patients 
seeking care for fatigue are scarce. We therefore aimed to investigate patterns 
in the course of fatigue and relevant secondary outcomes in a large cohort of 
patients who sought care for a main symptom of fatigue.
METHODS We performed an observational cohort study in 147 primary care prac-
tices. Patients consulting their general practitioner for a new episode of fatigue 
were sent questionnaires at 1, 4, 8, and 12 months after baseline. We collected 
measures of fatigue, perceived health and functioning, absenteeism, psychological 
symptoms, and sleep using the Checklist Individual Strength, the 36-Item Short 
Form Health Survey, the Four-Dimensional Symptoms Questionnaire, and the Pitts-
burgh Sleep Questionnaire Inventory. Patients were classifi ed into 4 subgroups 
based on fatigue severity scores over time. We assessed patterns in the course of 
all outcomes in these subgroups and in the total population, and tested changes 
over time and differences between subgroups.
RESULTS A total of 642 patients were enrolled in the study. Response rates dur-
ing follow-up ranged between 82% and 88%. For 75% of the patients, 4 distinct 
groups could be discerned: 26% of patients had continuously high scores for 
fatigue, 17% had a fast recovery, 25% had a slow recovery, and 32% initially 
improved but then had a recurrence of fatigue. Patterns for the secondary out-
comes of symptoms and functioning were all similar to the pattern for fatigue 
within each of the subgroups.
CONCLUSIONS The fi ndings of this study suggest a longitudinal relationship 
between the severity of fatigue, impaired functioning, psychological symptoms, 
and poor sleep. Physicians should be aware that a substantial proportion of 
patients seeking care for fatigue have these additional health and psychosocial 
problems.
Ann Fam Med 2008;6:519-527. DOI: 10.1370/afm.908.
INTRODUCTION
Fatigue is a nonspeciﬁ c symptom and often the main one for which patients consult general practitioners; its prevalence ranges from 5% to 10%.1-4 Fatigue frequently remains the only (symptom) diagno-
sis in an episode of care.2 Serious functional impairment, psychological 
symptoms, and disturbed sleep often accompany fatigue.5-8 Knowledge 
about the course of fatigue and related problems in a heterogeneous 
primary care population is scarce, however, because most longitudinal 
studies on fatigued populations have been performed in highly selected 
groups, such as patients with chronic fatigue syndrome (CFS), postviral 
fatigue, or cancer.
Available studies on fatigue in primary care often concern a general 
population of primary care patients rather than patients seeking care for 
fatigue as a main symptom, have a follow-up limited to a single measure-
ment rather than repeated measurements, or have a small sample size. 
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Often, only patients with chronic fatigue have been 
included.9 We therefore investigated the course of 
fatigue in a large cohort of patients seeking care for a 
main symptom of fatigue using repeated measurements 
over a period of 1 year.
Additionally, as outcomes in available studies have 
been limited mainly to measures of fatigue, we assessed 
relevant secondary measures of daily functioning, work 
absence, psychological symptoms, and sleep. Our sec-
ond aim was to examine whether the course of these 
secondary outcomes has a pattern similar to that of the 
fatigue itself.
METHODS
Design and Recruitment
The target population of our observational cohort 
study included adult patients who sought care for a 
main symptom of fatigue in Dutch primary care. We 
approached all general practitioners in several geo-
graphic areas, including rural and urban practices, and 
solo practitioners as well as group practices. From June 
2005 to January 2006, 111 general practitioners and 
57 trainees from 147 practices total recruited patients 
with a new episode of fatigue, meaning that the patient 
had not visited their physician for the same episode 
of fatigue at any time or for a different episode within 
the past 6 months. We excluded patients who were 
receiving or had received chemotherapy or radio-
therapy in the preceding 3 months and women who 
were pregnant or less than 3 months postpartum. Eli-
gible patients were informed about the study by their 
general practitioner and invited to participate. If the 
patients were interested, they were sent an informa-
tion letter and the baseline questionnaire. Patients were 
enrolled when they returned a signed consent form. 
The participating patients completed questionnaires 
shortly after the consultation (baseline) and at 1, 4, 8, 
and 12 months after baseline. The study was approved 
by the Medical Ethical Committee of the VU Univer-
sity Medical Centre, Amsterdam.
Outcome Measures
Our primary outcome was fatigue. We measured the 
severity of fatigue at all time points with the Checklist 
Individual Strength (CIS), a 20-item questionnaire that 
has been validated in several fatigued populations.10 
Items are scored on a 7-point Likert scale. A score 
of 34 or higher on the 8-item subscale of subjective 
fatigue has been used as a cutoff for severe fatigue.11,12
We assessed a variety of secondary outcomes. 
General health and functioning were measured at 
all time points with the 36-Item Short-Form Health 
Survey (SF-36), which includes subscales on physical 
functioning, physical role functioning, emotional role 
functioning, social functioning, bodily pain, mental 
health, vitality, and general health. The Dutch version 
has been validated in populations with various chronic 
diseases.13 Scores on all subscales range from 0 to 100, 
with higher scores indicating better functioning or 
health, or less pain. We measured absence from work 
or refraining from other activities during the past 
month due to the fatigue with a single question hav-
ing response options of 0 days, 1 to 5 days, 6 to 10 
days, 11 to 20 days, and greater than 20 days. In the 
descriptive analysis, answers were dichotomized into 0 
days vs 1 or more days.
We measured psychological symptoms at baseline 
and after 1 year with the Four-Dimensional Symptoms 
Questionnaire (4DSQ). This scale has been validated in 
primary care populations and discerns levels of distress 
(16 items), somatization (16 items), depression (6 items), 
and anxiety (12 items).14 Scales for individual items range 
from 0 to 32 for distress and somatization, 0 to 12 for 
depression, and 0 to 24 for anxiety, with higher scores 
indicating more frequent psychological symptoms.
We measured sleep problems at baseline and after 
12 months with the sleep subscale of the Symptom 
Checklist 90 (SCL-90), for which normative scores 
for the general population exist.15 This scale is scored 
on a 5-point Likert scale, with a total range of 3 to 
15. Additionally, sleep quality was measured more 
extensively at the 1-month follow-up with the Pitts-
burgh Sleep Questionnaire Inventory (PSQI) in those 
patients scoring above average on the SCL-90 subscale 
at baseline. The PSQI is a 19-item checklist validated 
in patients with depression and patients with sleep dis-
orders. The list is used to evaluate general sleep qual-
ity and quantity, yielding a global score (range, 0-21) 
and 7 component scores.16 For both sleep scales, higher 
scores indicate poorer sleep.
Statistical Analysis
We used descriptive statistics to analyze the course of 
fatigue and secondary outcomes over the 12-month 
follow-up in the total study population. On the basis 
of the CIS severity score, we deﬁ ned 4 subgroups of 
patients with a different course of fatigue over time: a 
chronic fatigue group having high scores on the CIS 
(>34) at all time points; a fast recovery group having 
low scores (≤34) at all follow-up measurements; a slow 
recovery group having low scores (≤34) after 4, 8, or 
12 months; and a recurrent fatigue group having a 
recurrence of high fatigue scores after initial improve-
ment. We assessed the course of fatigue and of the 
secondary outcomes over time for each of these 4 sub-
groups. To test the signiﬁ cance of changes in sleep and 
psychological symptom scores on the SCL-90 between 
ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 6, NO. 6 ✦ NOVEMBER/DECEMBER 2008
521
FAT IGUE IN PRIMARY C ARE
baseline and 12 months, we performed dependent 
(paired) t tests and used analysis of variance to test dif-
ferences in these measures between the 4 subgroups at 
baseline and after 12 months.
Changes over time in mean fatigue score in the 
total group were analyzed using multivariate analysis 
of variance (MANOVA) for repeated measures. To 
test changes over time and differences in the course 
of outcomes between the 4 fatigue subgroups, we 
used MANOVA for the continuous SF-36 outcomes 
and generalized estimating equations (GEE) for the 
dichotomous outcomes of refraining from daily activi-
ties. To assess whether differences between groups in 
fatigue and other measures were mainly explained by 
differences at baseline, analyses were also adjusted for 
baseline levels of outcome measures. For all analyses, 
we used an α of .05 to deﬁ ne statistical signiﬁ cance.
RESULTS
Recruitment and Response
The general practitioners invited 856 patients to par-
ticipate in the study, of whom 642 (75%) consented 
to participate. Compared with nonparticipants, par-
ticipants were on average 5 years older (P <.001) and 
more often female (73% vs 65%; P <.05). The number 
of patients remaining during follow-up was 562 (88%) 
at 1 and 4 months, 524 (82%) at 8 months, and 568 
(88%) at 12 months. 
Participating patients who did and did not sub-
sequently complete any questionnaires did not differ 
signiﬁ cantly regarding sex or severity of fatigue at 
baseline; however, patients who completed the 4-, 8-, 
and 12-month questionnaires were on average 8 years 
older than the patients lost to follow-up (P <.001). 
Twenty-four patients completed only the baseline 
questionnaire, leaving 618 with at least 1 follow-up 
measurement.
The baseline characteristics of the 642 participat-
ing patients are presented in Table 1. The popula-
tion was middle-aged and predominantly female and 
employed. The majority had been fatigued for more 
than 6 months before seeking care (58%) and had pre-
viously experienced an episode of fatigue (65%). Only 
small proportions had tried any treatment for their 
current fatigue.
Fatigue
The time course of fatigue is shown in Table 2. At 
baseline, 90% of all patients scored higher than 34 
on the CIS severity scale, indicating that they were 
severely fatigued. Scores decreased signiﬁ cantly 
between all successive time points, but the decrease 
was greatest between baseline and 1 month.
Because of missing values at 1 or more time points, 
136 (22%) of 618 patients with follow-up data could 
not be classiﬁ ed into any of the 4 subgroups. Of the 
remaining 482 patients, 123 (26%) fell into the chronic 
fatigue subgroup, 83 (17%) patients fell into the fast 
recovery subgroup, 122 (25%) fell into the slow recov-
ery subgroup, and 154 (32%) fell into the subgroup 
with recurrent fatigue.
Patients who could not be classiﬁ ed into 1 of the 
groups did not differ regarding sex, baseline severity of 
fatigue, or baseline levels of other outcomes, but were 
on average 8 years younger (95% conﬁ dence interval, 
–11 to –4.9) and slightly more often reported absence 
from work at baseline (44% vs 35% among those who 
could be classiﬁ ed; Pearson χ2, P <.05).
Figure 1 shows the mean scores of fatigue sever-
ity for the 4 subgroups having a different course of 
fatigue. The subgroups had distinct patterns of fatigue 
severity that differed signiﬁ cantly, both before and 
Table 1. Self-Reported Patient Characteristics at 
Baseline (N = 642)
Characteristic
No. (%) of Patients 
or Mean (SD)
Social and demographic factors
Age, years 41.8 (16.3) 
Sex, female 467 (73)
Married or living together 411 (64)
Care for children 242 (38)
Have paid work 492 (77)
Educational level
Primary 40 (6)
Secondary 483 (75)
College/university 118 (18)
Fatigue
Duration, months
<1 44 (7)
1-3 98 (16)
3-6 115 (19)
6-12 114 (18)
≥12 252 (40)
Previous episode of fatigue 
No 223 (35)
Yes, duration <6 months 246 (38)
Yes, duration ≥6 months 171 (27)
Treatment for fatigue
Medicationa 52 (8.1) 
Psychologist or social worker 26 (4.0)
Physical or manual therapy 21 (3.3)
Diet 9 (1.4)
Alternative or complementary 31 (4.8)
Other treatment or care 21 (3.3)
a Various supplements (eg, vitamins, iron) (16 patients), benzodiazepines (7), 
antidepressants (5), thyroid hormones (4), pain medication (5), other medica-
tion for other indications (10), and missing or not clear (7). 
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after adjustment for the severity of 
fatigue at baseline. On closer inspec-
tion, the duration of fatigue already 
differed at baseline; the proportions of 
patients with chronic fatigue (duration 
>6 months) at presentation ranged 
from 68% in the chronic fatigue 
group to 37% in the fast recovery 
group (Pearson χ2, P <.001).
Perceived Health 
and Functioning
Changes in perceived health over 
time, assessed with the SF-36, 
were signiﬁ cant for all subscales 
(MANOVA, P <.001) (Table 2). Apart 
from vitality, baseline mean scores 
were particularly low for physical role 
functioning, social functioning, and 
emotional role functioning compared 
with the scores in a Dutch reference 
population.17 These areas, however, 
were also the areas showing the larg-
Table 2. Time Course of Fatigue and Other Symptoms in the Study Population
Measure [Reference Score 
for General Population]a
Baseline
(n = 642)
1 Month
(n = 562)
4 Months
(n = 562)
8 Months
(n = 524)
12 Months
(n = 568)
Fatigue, CIS score
Severity score, mean (SD) [17] 45.8 (8.4) 38.3 (11.2) 35.4 (12.3) 33.5 (13.4) 32.0 (13.5)
Score >34, No. (%) (range, 8-56) 578 (90) 369 (66) 324 (57) 257 (49) 259 (46)
Total score, mean (SD) [42] (range, 20-140) 96 (20) 84 (24) 78 (26) 75 (28) 71 (28)
Health status, SF-36 score, mean (SD)
Physical functioning [83] 74 (23) 78 (22) 81 (20) 82 (20) 83 (20)
Physical role functioning [76] 35 (36) 51 (40) 59 (40) 62 (40) 66 (40)
Emotional role functioning [82] 64 (41) 72 (39) 75 (37) 76 (38) 77 (37)
Social functioning [84] 60 (22) 68 (22) 71 (23) 73 (22) 76 (23)
Bodily pain [75] 72 (24) 77 (24) 78 (24) 78 (25) 79 (24)
Mental health [77] 63 (18) 68 (18) 68 (18) 69 (18) 71 (18)
Vitality [69] 36 (16) 46 (18) 50 (19) 53 (21) 56 (21)
General health [71] 60 (19) 60 (20) 61 (19) 62 (21) 63 (21)
Absent from work, No. (%)b 238 (38) 184 (33) 138 (25) 118 (23) 109 (20)
Refrained from other activities, No. (%)b 352 (56) 281 (50) 219 (40) 212 (41) 205 (38)
Psychological symptoms, 4DSQ score, 
mean (SD); % with elevated scorec
Distress 13.3 (7.4); 61 – – – 8.7 (7.0); 35
Somatization 11.0 (6.2); 48 – – – 7.9 (6.1); 30
Depression 1.7 (2.6); 24 – – – 1.0 (2.1); 15
Anxiety 2.5 (3.6); 10 – – – 1.7 (3.1); 5.3
Sleep, SCL-90 score, mean (SD); % with 
score above meand
7.0 (3.1); 65 – – – 6.4 (2.7); 58
CIS = Checklist Individual Strength; SF-36 = 36-Item Short Form Health Survey; 4DSQ = Four-Dimensional Symptoms Questionnaire; SCL-90 = Symptom Checklist 90.
a Reference scores based on 53 healthy subjects for the CIS10 and a random sample of 1,742 people from the general population for the SF-36.17 
b Percentages based on available data for each time point.
c On the 4DSQ, scores are elevated if they exceed 10 for distress, 2 for depression, 7 for anxiety, and 10 for somatization. 
d On the sleep scale of the SCL-90, scores are elevated if they exceed 5 for women and 4 for men.
Figure 1. Course of the severity of fatigue in the 4 subgroups.
Note: 123 patients had a chronic course, 83 had a fast recovery, 122 had a slow recovery, and 154 had 
recurrent fatigue.
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est improvement over the year. 
Changes over time across the 4 
subgroups for all SF-36 scales had 
a pattern similar to that of fatigue, 
with the most distinct differences 
evident between the chronic 
fatigue and fast recovery sub-
groups, as exempliﬁ ed in Figure 2a. 
Differences were also signiﬁ cant 
(P <.001) on all subscales after 
adjustment for baseline scores.
Missed Work or Other 
Activities
As shown in Table 2, a consid-
erable proportion of patients 
reported that they were absent 
from work or refrained from 
other activities at least 1 day in 
the past month because of their 
fatigue. Figures 2b and 2c show 
the proportion of patients report-
ing these outcomes by subgroup. 
The patterns were in part similar 
to those for severity of fatigue 
and the SF-36 scores, with these 
outcomes more often reported in 
the chronic fatigue subgroup dur-
ing the entire year of follow-up 
and least often reported in the fast 
recovery group. The (more hetero-
geneous) groups with slow recov-
ery or a recurrent course of fatigue 
also had more work absence in 
the ﬁ rst months after consulting 
the general practitioner. Most of 
these absences, however, were of 
relatively short duration (1-5 days). 
Differences over time between 
subgroups were signiﬁ cant (GEE 
analyses, P <.001) for both out-
comes (absence from work and 
refraining from other activities), 
before and after adjustment for dif-
ferences in baseline values.
Psychological Symptoms
Whereas a minority of patients had 
symptoms of depression or anxiety, 
a substantial proportion had ele-
vated scores on the 4DSQ distress 
and somatization scales at baseline, 
and one-third still had elevated 
scores after 1 year (Table 2). Mean 
 Figure 2. Course of functional outcomes in the 4 subgroups.
SF-36 = 36-Item Short Form Health Survey.
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scores on all scales had decreased signiﬁ cantly from 
baseline after 12 months (P <.01).
Among the 4 subgroups, differences in the change 
in psychological symptoms were signiﬁ cant for dis-
tress and somatization (P <.001), but not for depres-
sion (P = .34) and anxiety (P = .19) (Table 3). Mean 
changes between baseline and the 12-month follow-up 
were largest in patients having a fast or slow recovery 
in terms of fatigue severity. Changes over time were 
small and not signiﬁ cant for depression and anxiety in 
the chronic fatigue subgroup.
Sleep
Two-thirds of all patients scored above average on 
the SCL-90 sleep scale at baseline (Table 2) and were 
asked to complete the PSQI after 1 month (response 
rate, 86%; n = 359). Results on the PSQI showed that 
these patients had high scores for sleep latency (time 
awake before sleeping), daytime dysfunction, sleep 
disturbances, and subjective sleep quality; neverthe-
less, 63% of this group said they slept “reasonably 
well” (Table 4). One-third of the cohort had global 
scores of 5 or higher, however, indicating that they 
had poor overall quality of sleep. Most patients 
reported that they slept more than 6 hours per night. 
Differences between subgroups were signiﬁ cant for 
each domain of the PSQI and again most pronounced 
between the chronic fatigue and fast recovery sub-
groups. After 12 months, SCL-90 sleep scores, which 
differed between subgroups both at baseline and after 
12 months (P <.001) improved but were still above 
average in 58% of all patients (Table 2).
DISCUSSION
In this cohort of primary care patients consulting 
general practitioners because of fatigue, the propor-
tion of patients who were severely fatigued decreased 
from 90% to 46% over 1 year. Among patients with 
complete follow-up, we identiﬁ ed 4 subgroups that 
had distinctly different courses of fatigue. Patterns in 
these subgroups showed that a reduction in severity of 
Table 3. Measures of Psychological Symptoms (4DSQ) and Sleep (SCL-90) in the 4 Subgroups 
at Baseline and After 12 Months
Measure by 
Subgroup
Baseline 12 Months Mean Change 
in Score
(95% CI)
Score, 
Mean (SD)
Elevated Score,a
No. (%)
Score,
Mean (SD)
Elevated Score,a 
No. (%)
Distress
Chronic course 15.8 (7.3) 93 (76) 13.1 (7.7) 70 (58) 2.6 (1.4-3.9)
Fast recovery  9.5 (6.4) 33 (40) 3.7 (3.9)  6 (7.3) 5.8 (4.5-7.2)
Slow recovery 13.8 (7.3) 78 (64) 7.3 (5.6) 31 (26) 6.5 (5.3-7.7)
Recurrent fatigue 12.7 (6.9) 90 (59) 9.1 (6.2) 56 (38) 3.6 (2.5-4.8)
Somatization
Chronic course  13.6 (6.9) 79 (64) 11.6 (6.6) 68 (57) 2.1 (1.1-3.0)
Fast recovery  8.1 (5.0) 21 (25) 3.8 (3.6)  4 (4.9) 4.3 (3.3-5.2)
Slow recovery 11.2 (5.4) 63 (52) 6.7 (5.4) 21 (17) 4.5 (3.7-5.4)
Recurrent fatigue 10.5 (5.6) 67 (44) 7.9 (5.3) 43 (29) 2.6 (1.7-3.4)
Depression
Chronic course 2.6 (3.2) 46 (37) 2.2 (3.0) 43 (36) 0.41 (–0.1 to 0.9)b
Fast recovery 0.9 (2.1) 13 (16) 0.1 (0.5)  1 (1.2) 0.83 (0.4-1.3)
Slow recovery 1.4 (2.2) 28 (23) 0.5 (1.3)  8 (6.6) 0.82 (0.5-1.2)
Recurrent fatigue 1.3 (2.0) 29 (19) 0.8 (2.0) 16 (11) 0.48 (0.2-0.8)
Anxiety
Chronic course 3.4 (4.3) 20 (16) 2.9 (3.9) 13 (11) 0.53 (–0.1 to 1.2)b
Fast recovery 1.1 (1.9)  2 (2.4) 0.4 (1.0)  0 (0) 0.66 (0.3-1.0)
Slow recovery 2.6 (3.4) 13 (11) 1.4 (2.3)  4 (3.3) 1.20 (0.7-1.7)
Recurrent fatigue 2.3 (3.5) 15 (9.7) 1.8 (3.4)  8 (5.4) 0.50 (0.0-1.0)
Sleep
Chronic course 7.4 (3.4) 80 (66) 7.5 (3.1) 90 (73) 0.16 (–0.6 to 0.3)b
Fast recovery 6.0 (2.8) 43 (52) 5.1 (2.1) 36 (43) 0.88 (0.2-1.5)
Slow recovery 7.7 (3.3) 91 (75) 6.2 (2.4) 67 (55) 1.50 (1.0-2.0)
Recurrent fatigue 6.7 (3.0) 96 (62) 6.5 (2.6) 91 (59) 0.25 (–0.2 to 0.7)b
4DSQ = Four-Dimensional Symptoms Questionnaire; SCL-90 = Symptom Checklist 90; CI = confi dence interval.
Note: 123 patients had a chronic course, 83 had a fast recovery, 122 had a slow recovery, and 154 had recurrent fatigue.
a Cutoffs for elevations of 4DSQ scores and SCL-90 scores are as indicated in Table 2.
b Not signifi cant.
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fatigue over time was associated with improvements in 
functioning, sleep, and psychological symptoms.
Fatigue
The proportion of patients showing improvement dur-
ing the year is in line with previous studies of smaller 
cohorts of patients seeking care for fatigue3,18,19 Strik-
ingly, a majority of patients were already chronically 
or recurrently fatigued when they visited the general 
practitioner, and most reported severe fatigue. Our 
study is the ﬁ rst to use the CIS in primary care, and 
compared with other populations, our patients had 
mean scores at baseline that were close to those of 
patients with CFS or multiple sclerosis.10 Because we 
recruited patients when they were seeking care for 
their fatigue, the fatigue may have been relatively 
severe at presentation. The improvement of symp-
toms after consultation may therefore partly represent 
regression to the “mean level of fatigue” after the visit 
or the self-limiting course of fatigue, or may be the 
result of effective care by the general practitioner.
Functioning
Patients in this study often had impairment due to 
fatigue, as was evident from both their low levels of 
role functioning and the substantial proportions who 
missed work or other daily activities because of their 
fatigue. Baseline SF-36 scores were comparable to those 
recently found among primary care patients who had 
a main symptom of unexplained fatigue.20 The impact 
of fatigue on perceived health and functioning was not 
as strong as that reported for patients with CFS; scores 
for pain, general health, and physical functioning were 
closer to those for the general population than those for 
CFS patients.17,21 In the group with persistent fatigue, 
most SF-36 scores were in between those of the total 
population and those of CFS patients.
Psychological Symptoms
The co-occurrence of fatigue and psychological symp-
toms has been reported extensively in various popu-
lations including primary care patients, the general 
population, and employees.22-28 In our cohort study, 
all 4 subgroups had a similar pattern of psychological 
symptom scores, with more patients reporting symp-
toms of distress and somatization and fewer scoring 
above the threshold for depression or anxiety. Patients 
with a chronic course of fatigue had mean 4DSQ 
scores that were comparable to those of primary 
care patients seeking care for psychosocial problems, 
although our population had somewhat lower anxiety 
scores. This ﬁ nding demonstrates the severity of psy-
chological problems in patients with chronic fatigue. 
In the total population, mean scores after 1 year were 
similar to those in a random sample of general practi-
tioner consulters.14 The association between the num-
ber of experienced somatic symptoms and psychiatric 
comorbidity has been reported before.27,29 Our ﬁ nd-
Table 4. Sleep (PSQI Scores) at 1 Month After Baseline, for Total Study Population and by Subgroup
Measure
Total
(n = 359)
Chronic 
Course
Fast 
Recovery
Slow 
Recovery
Recurrent 
Fatigue P Valuea
PSQI score
Total, mean (SD) 7.23 (3.55) 9.17 (3.96) 4.60 (2.19) 7.53 (3.23) 6.48 (3.15) <.001
No. (%) with score >5 229 (62) 64 (82) 9 (21) 63 (70) 50 (55)
Sleep quality 
Reasonably well, % 63 53 82 57 70 <.001b
Very well, % 5.5 3.8 11 5.6 4.4
Time awake before sleeping
Mean (SD), minutes 30 (31) 36 (38) 18 (14) 31 (30) 26 (24) <.01
>30 minutes, % 26 37 9.3 27 19
Sleep duration
Mean (SD), hours 7.10 (1.34) 6.64 (1.36) 7.33 (1.03) 7.15 (1.41) 7.18 (1.22) <.05
>6 hours, % 88 75 98 89 90
Sleep effi ciencyc
Mean (SD), % 84 (16) 78 (16) 89 (10) 84 (16) 85 (18) <.01
>85%, % 53 41 67 48 54
Use sleep medication, % 20 29 4.5 22 19 <.05
PSQI = Pittsburgh Sleep Questionnaire Inventory.
Note: to enable a more straightforward interpretation, component scores are not presented.
a For difference between groups, determined by analysis of variance.
b For well (reasonably well and very well) vs bad.
c Sleep time as a percentage of total bedtime.
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ings could reﬂ ect several processes, such as physical 
expression of psychological symptoms, or a heightened 
awareness of physical symptoms.30-32 These processes 
are difﬁ cult to measure in large, epidemiologic studies. 
It should be noted that existing somatization scales, 
such as the one we used, represent only the number of 
experienced symptoms; therefore, we cannot ascertain 
the origin of these symptoms or patients’ perceptions 
of the symptoms.
Sleep
To our knowledge, this is the ﬁ rst time that sleep 
quality has been measured in fatigued primary care 
patients. The different patterns we found in our 
subgroups indicate that sleep quality deserves atten-
tion in patients visiting the general practitioner for 
fatigue. Sleep scores in the chronic fatigue subgroup 
were generally similar to those reported for depressed 
patients.16,33,34 In our fatigued population, sleep quality 
was more of a problem than sleep duration. This ﬁ nd-
ing corresponds to observed PSQI patterns in patients 
with CFS35 and to the results of a population-based 
study, in which fatigue was predicted by sleep quality 
and psychological symptoms rather than by amount of 
sleep.5 Both in populations reporting vital exhaustion 
and in populations reporting major stress or depres-
sion, a poorer quality of sleep has been reported by 
patients who show a reduction of slow wave sleep, 
which represents the stages of deep sleep and is 
thought to mark a restorative process.36-38
From our descriptive study, we cannot infer causal 
relationships, nor can we disentangle temporal associa-
tions. Our ﬁ ndings might nevertheless indicate that 
the experience of physical and psychological symp-
toms, including fatigue, and poorer sleep, perceived 
health, and functioning, may interact and reinforce one 
another, adding to the continuation of symptoms and 
impaired functioning.
Strengths and Weaknesses
To our knowledge, this is the ﬁ rst time that a large 
primary care cohort of fatigued patients has been fol-
lowed up with repeated measurements over a period of 
12 months. Because of our large sample size and use of 
repeated measurements of multiple outcomes, we were 
able to distinguish between patients with different pat-
terns of fatigue and associated variables over time. We 
aimed to describe trajectories of fatigue. Longitudinal 
analyses assessing individual associations over time are 
needed to give more insight into the temporal relation-
ships between variables.
The completion rates of 82% to 88% during fol-
low-up were high, and there was no selective dropout 
in terms of severity of fatigue. Participants and com-
pleters were somewhat older than nonparticipants and 
noncompleters, and this difference may have slightly 
inﬂ uenced our ﬁ ndings, as older patients may more 
often report chronic fatigue. We did not ﬁ nd any dif-
ferences in mean age between the 4 subgroups with a 
different course of fatigue, however. Participants were 
more often female than nonparticipants, and women 
more often had a chronic or recurrent course of fatigue 
compared with men (60% vs 48%), while women were 
less likely to have a fast recovery (14% vs 28%). The 
generalizability of our results might not be optimal for 
younger and male patients; however, it is unlikely that 
the associations we found between different outcomes 
were inﬂ uenced by this selective nonparticipation.
Implications for General Practice 
and Further Research
Our ﬁ ndings indicate that among patients consulting 
their general practitioner because of fatigue, most of 
the improvement in both fatigue and functional impair-
ment occurred 1 to 4 months after baseline; however, 
only 17% of patients showed a fast recovery. More 
than half of the patients (58%) had a course of recur-
rent or chronic fatigue with minimal changes over the 
year. To identify these patients, general practitioners 
should pay attention to patients’ functioning, psy-
chological symptoms, and sleep quality, especially 
in patients who are already chronically fatigued at 
presentation. Additionally, future research is needed 
to analyze the predictive value of these and other 
characteristics, which may provide handholds for more 
targeted treatment of fatigue in primary care.
To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/6/6/519.
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